The meiotic protein SWI1 is required for axial element formation and recombination initiation in Arabidopsis.
We report the detailed characterization of SWITCH1 (SWI1) an Arabidopsis thaliana protein that has been linked with the establishment of sister chromatid cohesion during meiosis. Using a combination of cytological methods including immunolocalization of meiotic chromosome-associated proteins we show that SWI1 is required for formation of axial elements. Our studies reveal that the swi1-2 mutation prevents the formation of RAD51 foci during meiotic prophase and suppresses the chromosome fragmentation phenotype of the recombination-defective dif1-1 mutant. Together, these data suggest that SWI1 may be required for meiotic recombination initiation. Finally we raised an antibody against SWI1 and showed, by immunolocalization coupled with bromodeoxyuridine incorporation experiments, that SWI1 is expressed exclusively in meiotic G(1) and S phase. Thus, SWI1 appears to be required for early meiotic events that are at the crossroad of sister chromatid cohesion, recombination and axial element formation. The possible inter-relationship between these processes and the function of SWI1 are discussed.